Introduction
Over the last decade, there has been significant global reduction in mortality in breast cancer [1] . Early detection of breast cancer optimizes outcomes and survival [2] - [5] . This is facilitated by appropriate breast screening and triage of women of increased risks [6] . While it is universally accepted that breast screening increases breast cancer survival, recent heated discussions question whether it reduces breast cancer mortality [7] - [9] . It has even been suggested that breast screening be abandoned [10] . The concept of over diagnosis and harm of screening and risk assessment has been highlighted [11] [12] . Current international guidelines suggest that women with a moderate or greater family history breast cancer risk should have a mammogram from the age of 40. Those between 50 and 65 should be enrolled in breast screening [13] - [15] .
The uptake rates of utilization of existing screening programs are influenced by socioeconomic factors, ease of access, advertising and public awareness. However, not all studies show a positive relationship between familial breast cancer risk and mammographic uptake [16] [17] . There has been a lack of published data assessing enrolment and uptake of breast screening and risk assessment in patients with a known family history risk and or those of breast screening age who should have undergone breast screening [18] . Some countries, such as Ireland and Estonia, have higher breast cancer mortality than the European on average. This is a multifactorial issue with many potential explanations including public awareness, organization and access to services as well as treatments employed. Understanding the stage of presentation of breast cancer may identify opportunities to improve outcome [1] . It is clear, however, that tumor size at presentation predicts long term survival [19] .
This study assessed uptake of breast screening and compliance with risk assessment in patients, either with a familial breast cancer history or those meeting screening age criteria in patients presenting with a new index breast cancer.
Methods
An ethically approved retrospective review of 200 consecutive newly diagnosed breast cancer patients, presenting to the Symptomatic Breast Unit of Letterkenny Hospital between January 2010 and September 2012, was undertaken. Patients with a known previous diagnosis of breast cancer were excluded from the study (n = 17). Letterkenny Hospital is a designated provider of multidisciplinary breast cancer care under the Irish National Cancer Control Program (NCCP, 2007), working as a satellite centre of its parent cancer centre at University College Hospital Galway [20] . Breast screening in Ireland commenced in 2000 in Dublin and spread nationally throughout the country having arrived in the North West (where this study took place) in October 2009 [13] . Open access or family doctor referral for non-screening mammography is not available for asymptomatic women.
The cohort was divided into one of two groups; the appropriately screened group or the inappropriately screened group. Appropriate screening for the study was defined as biennial in those of breast screening age (50 -65 years old) [13] . Biennial mammography was considered optimal in those aged 40 -49 who met 2006 NICE criteria for a moderate family history risk or had an IBIS (Tyrer-Cuzick) 10 yr risk > 3% or a lifetime risk ≥ 17% [15] [21] . Appropriate screening and assessment was deemed to have occurred if a mammogram had been performed within 2 years of diagnosis. Low-risk patients outside breast screening age were also deemed to have been appropriately screened with no previous mammogram performed.
Inappropriate screening and assessment was deemed to have occurred if a mammogram had not been performed within 2 years of diagnosis in those of breast screening age and /or having a moderate or high family history risk.
Patient demographics, date of diagnosis, stage and previous visits to a breast clinic were documented. TNM staging was used to classify stage at presentation [22] . Those stages 0 -2 were deemed to be early stage and those stages 3 -4 late stages. A second clinically focused staging system was also used classifying stage as localised, loco-regional or distant. Localised was T0-3 N0 M0; loco-regional was T0-3 N1-3 M0 or T4 N any M0 and distant was T any N any M1 [2] . Data was retrospectively extracted from prospectively entered medical records and hospital databases. Patients were not contacted to determine a reason for non screening to avoid creating anxiety or distress.
Breast cancers detected through the National Screening Programme were not included in this study as they are processed through a standalone breast screening service. In the study period we estimate that 11,822 women were screened with Breast Screening in the Northwest and 137 cancers detected on what would have been a pre-liminary round of screening for most patients [23] . Data was expressed as mean and standard deviation for normally distributed data and medians and inter quartile range for non-normal data. Chi square test or Student's T-test was used as appropriate for categorical and continuous variables. Data was considered significantly different if p-value was <0.05.
Results
200 patients, mean age 61.4 ± 15.4 years (range 28 -99), all female, were studied. The age distribution is shown in Figure 1 . 172/200 patients were symptomatic when diagnosed and 28/200 asymptomatic. Of the 28, 12 were incidentally identified during unrelated body imaging, 12 detected by surveillance screening for family history and 4 by other modalities. The dominant symptom at presentation is shown in Table 1 .
139/200 (69.5%) patients were appropriately screened and 61/200 (30.5%) inappropriately screened. Of the 200 patients, 112 (56%) met no screening or family history risk assessment indication. 88/200 met criteria for mammography: 56/88 met age criteria for breast screening, 21 purely because of family history and 11 met both criteria. Of the 32 family history cohort 29 had a moderate family history risk and 3 were high risk. Of those meeting the screening and risk assessment criteria, only 27/88 (30.7%) were assessed appropriately with mammography. Of the 61 failing to meet screening targets 19 (31.1%) were in the family history risk group and 42 (68.9%) were in the breast screening group. Of those with a family history 13/32 (40.6%) were appropriately screened and 14/56 (25%) in the breast screening age group. 36/61 (59.0%) never had a mammogram while the Failure to follow up these women was due to both system factors n = 24 and patient factors n = 2. System failures to review patients occurred within the family history service in n = 12 and within the asymptomatic National breast screening services in n = 12.
In patients with increased family risk, the mean 10 year and lifetime IBIS risk was 7.2% ± 5.0% (range 2.7 -29.1) and 18.9% ± 10.5% (range 6.4 -61.4) respectively. The BCRA 1 and 2 risks were low for this sub group, at 1.2% ± 3.6% (range 0 -17.1) and 0.5% ± 1.1% (range 0 -5.8) respectively. 24 patients in total met NICE criteria for secondary care referral to family history clinics and only one for tertiary care referral to genetic services.
88 of the 200 (44%) had previously attended the breast unit; their first attendance was a median of 84 months prior to the date of diagnosis (range 2 -408). No cancer was considered a missed diagnosis. Interval cancers were detected in 18 (9%) (≤24 months), 11 of these being ≤12 months. One had a delay of 10 months from initial presentation to final diagnosis. Interval cancers were detected a mean of 10.6 ± 4.7 months (range 2 -20) after the last mammogram. The pathology of the interval cancers were invasive ductal n = 11, DCIS n = 4 and lobular n = 3.
Of the 82/200 (41%) who had had a previous mammogram, the interval between the last mammogram and the current diagnostic mammogram was on average 58.4 months ± 61.3 (range 1 month to 312 months). The number of years from previous mammogram to diagnosis is shown in Figure 2 . The cancers were mammography occult in 4/200, three in the appropriately screened group and one in the inappropriately screened group. Mammograms were not performed in three patients, due to tumour ulceration in two and immobility in one.
The appropriateness of screening and risk assessment within each age bracket is shown in Figure 3 . The appropriate group (n = 139) were older with a mean age of 63.4 ± 17.5 years (28 -99) compared to the inappropriately screened group (n = 61) 56.7 ± 7.2 (42 -66) (p = <0.01).
Tumour Pathology and Stage
DCIS was diagnosed in n = 21 and invasive tumours in n = 179. Tumour stage across all 200 patients is show in Table 2 . Overall T3 and T4 tumour occurred in 14.4% of the appropriately screened group compared to 24.6% of those inappropriately screened (p = 0.08). The mean invasive tumour size (n = 179) is shown in Table 3 . Table 4 . In the appropriately screened group 81/139 (58.3%) had local disease, 45/139 (32.4%) loco/regional disease and 12/139 (8.6%) distant disease. 1/139 (0.7%) was not completely staged due to CT phobia. In the inappropriately screened 
df = 2).
In those meeting screening criteria (n = 88), DCIS was diagnosed in n = 14 and invasive tumours in n = 74. Tumour stages for those meeting screening criteria are shown in Figure 4 . The mean invasive tumour size (mm) in n = 74 was 32.1 ± 24.6 (5 -120). In the appropriately screened group (n = 21) this was 25.0 ± 22.1 (5 -105) and in the inappropriately screened group (n = 53) 34.9 ± 25.2 (5.5 -120) (p = 0.1).
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Discussion
Optimizing breast cancer care is a global necessity, aided by breast screening and risk assessment. Recently, however, there has been doubt cast on the value of risk assessment programmes, in particular breast screening [10] [24] .
The optimal path in breast cancer care has been clouded further by variability in outcomes from different countries and healthcare services. More recently the concepts of the over diagnosis have seriously questioned the actual benefits of breast screening and risk assessment programmes.
Heated discussion has arisen in relation to the provision of balanced outcome reporting and balanced messages, to enable informed choices, for women attending breast risk assessment and screening [25] . This study has identified that failure to enrol in breast risk assessment and breast screening results in significantly later stage of breast cancer presentation.
Breast screening has developed at different times in different countries. Scandinavia, USA and the United Kingdom developed formal screening programmes between 1990 and 2006. In Ireland the Breast Check programme rolled out to the entire country in 2009. The last region for this programme to be enrolled was in Donegal in the North West of Ireland, the site of the study. Ireland has a designated regionalised breast cancer programme with 8 designated units of which Letterkenny Hospital is the provider for a population of 160,000 in the North West; a relatively remote geographic area and one of Ireland's poorest from a socioeconomic viewpoint. The region does not have GP access mammography and mammography can only be organized through attendance at a Symptomatic Breast Unit or through the breast screening service between the ages of 50 and 64.
Patients entering the Breast Screening Programme were not included in this study. The enrolment rate for breast screening in Ireland is falling and now approaches 71.4% in line with other recruitments internationally. Of particular concern of those aged 50 -54, invited for a first screening, 49.6% in the West region accepted the offer [23] . The average lifetime risk of breast cancer is between 10% and 12.3% and the 10-year risk of invasive breast cancer at the ages of 40, 50 and 60 years are 1.5%, 2.3%, and 3.5% respectively [26] . In our study the dominant symptom was a lump leading to the patients' presentation. 44% of our study population met criteria for breast screening, under international guidelines moderate to high risk patients should be screened [27] - [30] . Madlensky and colleagues (2005) have shown that moderate risk women have undertaken mammography in 47% of cases compared to 82% in high risk and 35% among the population risk [16] .
There are many factors involved in failure to undertake mammography. These are patient and system related. Some are related to poor literacy, fatalistic fears and external decision making pressures [31] . Anxiety and stress also play a role [32] . New strategies to reduce the late presentation of breast cancer are considered important. Devi and colleagues [4] were able to reduce the prevalence of Stage III and Stage IV breast cancers from 60% to 35% by educating health staff on the theoretical and practical aspects of breast cancer and by strengthening public awareness programs and referral system for positive cases. Similarly in Singapore, Chang and colleagues found that up to 20% of patients were still presenting with Stage III and Stage IV breast cancer [33] . Surprisingly the stage and tumour size at presentation in this study was quite late with a mean invasive tumour size of 32 mm versus 35 mm, and a significant over representation of stage III and IV and regional and metastatic disease in those failing to be risk assessed and screened.
Tabár and colleagues suggested that there was a 63% reduction in mortality in those screened and more recently Paap et al. found a 58% reduction [34] [35] . Multiple individual studies, randomised controlled trials, meta-analysis and systematic review of the literature have challenged this. The Marmot report suggests there is a 20% reduction in mortality [11] . Pace and Keating suggests that this is 15% for women in their 40s and 32% for women in their 60s. They have suggested that 19% of cancers diagnosed during the 10 year period would have become clinically apparent without screening and feel that this represents over diagnosis [26] . Others feel that over diagnosis is less of a problem at 0.7% in 40 to 49 years old [36] . Many studies have looked at delays, usually in the peri-operative period. A key National performance indicator [37] is that surgery occurs in over 90% of patients within 4 weeks of diagnosis, unless having neoadjuvant treatment. There were no significant perioperative delays; the median time to surgery was 12 days. It has been suggested that a delay of more than 6 months may affect outcome [38] . Others are showing that peri-operative delays had no impact on survival [39] .
Patients presenting in this series were direct referrals to the Breast Unit and all but one of the patients were diagnosed on their visit following triple assessment. This compares with more economically challenged countries such as Mexico where 7.9 clinic visits were required before diagnosis [40] .
Patient factors relating to failure to attend were not analysed and it is a limitation of the study. It was decided, despite ethical approval for this study, that it may have created an element of retrospective anxiety as to question the women as to why they had not attended for screening. A system problem with failure to recall patients before 2008 in 12 patients was deduced from auditing medical records; however at that time clear international guidelines were not as well developed in risk assessment. Currently the unit uses computerized and manual NICE guidelines for risk assessment [27] [41] [42] .
International variation occurs in outcome from breast cancer across Europe, United States and other health areas. Stage has been felt to be one of the most dominant predictors of outcome [2] [3] [28] [43]- [45] . It is important to differentiate between adherences to mammography as a random or guideline event. In conclusion this study has identified that failure to risk assess and perform mammography in line with International current guidelines will result in delayed presentation of breast cancer. New strategies for risk assessment and screening in moderate risk patients need to be developed. Newer options in breast imaging may improve detection and outcome, but have not yet been validated [46] [47] .
This study identified that women who failed to attend appropriate screening and risk assessment would have more advanced breast cancer. A public health review of enrolment and risk assessment process needs to be undertaken in the region.
